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Please cancel 
1. (Currently 



claims 5, 7-9 and 34 without prejudice or disclaimer* 

amended) A method of analyzing voltage drops on at least one power grid 
pow e r distributi o n in an integrated circuit chip* comprising: 

a clock cycle of said integrated circuit chip into a plurality of time periods; 
said - integ r ated circuit drip int o a plurality of cells; 
performing a static timing analysis for said plurali t y o f cells to obtain current waveform 
data for said plurality of time periods for a plurality of cells of said integrated circuit chip each 



dividing 
dividing 



data to calculate 



c o mp r ising : 



sa id c ell chaiac 



load data, inpu t 
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AMENDMENTS TO THE CLAIMS: 



c e ll and each tir le period ; and 

performi ng at least one simulation of said at least one power grid using extracted power 
grid information, placement information for said plurality of cells, and said current waveform 
at least one voltage at a plurality of locations within said power grid a p o we r 
distribution analy si s using said torrent waveform data . 



2. (Currentlly amended) The method according to claim 1 , wherein said performing said 
static timing an;dvsis comprises using pre-characterized cell library information farther 



gencratihg a p r c-eharactcrizcd cell library c o mprising cell characte r ization data; and 
using said cell characterization data to pcrf o mi said static timing anal ysis. 



(Currently amended) The method according to claim 1 2, further com prising: 
computilop; at least one current density on at least one element o f said power grid wherein 



crization data comprises charge data, timing data, voltage data, tempera ture data, 
slew rate data, direct curren t data and process comer data . 



(Currently amended) The method according to claim 3 2, further comprising: 
modifying said integrated circuit chip based on said at least one current density 
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physical 



y designing said integrated circuit chip using said pre-cha r actciizcd cell lib r ary . 



(Canceled) 

(Currently amended) The method according to claim 1 4, further comprising: 
modifying said integrated circuit chip based on said at least one voltage whe r ein said 



cur r en t wavcf or 



ndata generated by an execution of said method is used to physically design said 



integrated circui I cliip in a next execution of said meth o d . 



7-9. (Canceled) 



Ltiy 



10. (Curren 
is greater than c(r 
fall time t hat - ca 



said static timir 
checkin 
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amended) The method according to claim 1 , wherein each of said time periods 
equal to at least one of rise and fall times of a predetermined fraction a rise or 
[j t uics 95% of signals on said integrated circuit chip. 



1 1 . (Currently amended) The method according to claim 1 , wherein said at least one voltage 
comprises a voltage during each of said plurality of time periods static timing analysiyvumpiises: 



assigning a charge used by a circuit to at least o ne time period; and 



calcula t ing node v o ltages fo r each t ime pe r iod . 

1 2. (Currently amended) The method according to claim 3 ++, further comprising: wherein 
r g analysis further c o mprises : 



ig said calculated node voltages against allowable limits; 
calculating current densities using said calculated node voltages; and 



checking said at least one current density against at least one of calculated node voltages 
against electroriigration limits and local heating rules. 

13. (Currently amended) The method according to claim 1 Hr, further com prising: 
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performing another st atin timin g analysis using said at least one voltage determined in 



said at least one simulation of said at least one power grid 



node v o ltages calculated during a run of said s t atic t iming analysis arc back 



araiotatcd -fartr mxt run o f said st atic timing anal y s i s to ic-ealculatc node v o l t ages . 



14. 



(Current y amended) The method according to claim 1, further comprising: 
whe r ein said pe r fo r ming a power distribution analysis c o mprises generating a graphical 



map of said at k ast one voltage and said plurality of locations a power distribution . 



(Previously presented) A system for analyzing power distribution in an integrated circuit 



15. 

chip comprising): 
a chip 

design said ini 
a power 

device and 

astatic 

a plurality of tinjie 

design data and 



16 



(Original) 
a power 
generating powdr 



17. (Current 
performed by 



18. (Current 
machine-readah 



dc sign device for using pre-characterized cell data to logically and physically 
tej;rated circuit chip; 

grid extracting device, for inputting physical design data from said chip design 
gene rating extracted signal net information; and 

tming analysis tool, for dividing a clock cycle of said integrated circuit chip into 
periods, and inputting said extracted signal net information and said physical 
generating current waveform data for said time periods. 



The system according to claim 15, further comprising: 
distribution analysis tool, for inputting said current waveform data and 
distribution data. 



y amended) The method of according to claim 6, wherein said method is 
a digital data processing apparatus. 



using 



y amended) A programmable storage medium tangibly embodying a program of 
e instructions executable by a digital processing apparatus to perform a method 
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of analyzing voltage drops on at least one power grid powe r distributi o n in an integrated circuit 
chip, said method < 

dividing ; 

dividing : 



performing a static timing analysis fo r said plurali t y of cells to obtain current waveform 
data for said plurality of time periods for a plurality of cells of said integrated circuit chip each 



cell and each time period ; and 

performing at least one simulation of said at least one power grid using extracted power 



grid informatior 



data to calculate 



dist r ibution anal 



ysis using said curren t waveform data . 



19. (Previously 
cell data is included 



20. (Original 
comprises charg|e 
data, direct current 



21. (Origin 
extracts parasiti^ 
circuit chip to 



22. (Origina 
generated during 
operation of saic. 
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comprising: 

a clock cycle of said integrated circuit chip into a plurality of time periods; 
said integ r ated circuit chip into a plurality of cells; 



. placement information for said plurality of cells> and said current waveform 



at least one voltage at a plurality of locations within said power grid a power 



presented) The system according to claim 15, wherein said pre-characterized 
within a pre-characterized cell library. 



) The system according to claim 15, wherein said pre-characterized cell data 
data, timing data, voltage data, temperature data, load data, input slew rate 
data and process corner data. 



) The system according to claim 15, wherein said power grid extracting device 
resistors, capacitors and inductors from a physical design of said integrated 
generate extracted signal net information. 



) The system according to claim 15, wherein said current waveform data 
an operation of said system is input to said chip design device during a next 
system to refine a physical design of said integrated circuit chip. 



23. (Origina: ) The system according to claim 15, wherein said static timing analysis tool 
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determines whei i 
required on said 
chip. 



24. (Origina ) 
circuit chip switches 
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a current is required on said integrated circuit chip, an amount of current 
integrated circuit chip, and where current is required on said integrated circuit 



The system according to claim 15, wherein every circuit on said integrated 
within a given clock cycle. 



25. (Origina ) The system according to claim 1 5, wherein said static timing analysis tool 
disregards circu its which cannot switch during a same time period. 



(Previously presented) The system according to claim 15, wherein each of said time 
than or equal to a rise or fall time that captures 95% of signals on said 
chip. 



26. 

periods is greater 
integrated circuit 



ina. 



27. (Origi: 
assigns a charge 
each time period, 



28. (Original) 
checks calculated 
rules, and calcu 



29. (Origina)!) 
static timing 
timing analysis 



ginal) 



30. (Ori| 
tool generates a 



) The system according to claim 15, wherein said static timing analysis tool 
used by a circuit to at least one time period, and calculates node voltages for 



The system according to claim 27, wherein said static timing analysis tool 
node voltages against allowable limits, electromigration rules and local heating 
ates current densities using said calculated node voltages. 



The system according to claim 28, wherein node voltages calculated during a 
analysis are back annotated into said static timing analysis tool during a next static 
to re-calculate node voltages. 



The system according to claim 16, wherein said power distribution analysis 
graphical map of a power distribution on said integrated circuit chip. 
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ent y 



31. (Curr< 
said performing 



information m et hod - further com p rises : 



generating a prccharactcrizcd cell libra r y comprising c e ll characterization data; and 
using said cell charact e rizati o n data to perform said static timing analysis. 



32. (Currently amended) The programmable storage medium according to claim 31, wherein 
said method fur her comprises: 



computiig at least one current density on at least one element of said power grid wh er e in 



said cell characterization data co mprises cha r ge data, timing data, voltage data, tenipcidlmc data, 



load data, input 



33. (Currently 
said method further 

mi 



physical 
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amended) The programmable storage medium according to claim 18, wherein 
said static timing an al ysis comprises using pre-characterized cell library 



slew r ate data, direct current data and p rocess coiiiei data . 



amended) The programmable storage medium according to claim 31, wherein 
comprises: 

odifviftg said integrated circuit chip based on said at least one current density 



y designing said integrated circuit chip using said pre^cliaracteriztd cull libiaij . 



34. (Canceled) 

35. (Currency amended) The programmable storage medium according to claim J_8 33-, 
wherein said method further comprises: 



modifying said integrated circuit chip based on said at least one voltage wherein said 



current wavefo r m data gen er ated by an execution of said method is used to physically d e sign said 



inttgiatud cii cu it chip in a next e x ecution o f said method . 



36. (Origin^) The programmable storage medium according to claim 1 8, wherein said static 
timing analysis [comprises: 

disregarding circuits which cannot switch during a same time period. 
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37. (Currently 
said at least one 



timing analj/Mi* 



as s igning a charge used by a circuit t o at least one time period; and 



calculating node voltages for each time period ? 



38. (Currently 
wherein said 



amended) The programmable storage medium according to claim 32 +*, 
method static timing analys ts further comprises: 



checking said calculated node voltages against allowable limits; 
calcula t ing current densi t ies using said calculated node voltages; and 



performing said 



wliLiiiii 



40. (Currently 
said method further 
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amended) The programmable storage medium according to claim 18, wherein 
voltage comprises a voltage during each or said plurality of time periods statte 



onipnscs: 



checking said at least one current density against at least one of calculat e d nude voltages 
against electron igration limits and local heating rules. 

39. (Currently amended) The programmable storage medium according to claim 38, 
performing anol her static timing analysis using said at least one voltage determined in said 



at least one simulation of said at least one power grid 



node voltages calmlatid during - a - run o f said static timing analysis arc back 



annotated in a next imi of said static timing analysis to r e calculate node v o ltages . 



amended) The programmable storage medium according to claim 18, wherein 
comprises: 



perform ug a power distribution analysis comprises generating a graphical map of said at 
least one voltag ; and said plurality of locations a p ower dis tr ibution on said integrated circuit 
chip. 
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